Abstract-A supplier selection decision inherently is a multicriterion problem. It is a decision of strategic importance to companies. The nature of this decision usually is complex and unstructured. Management science techniques might be helpful tools for these kinds of decision-making problems. The aim of this paper is to use fuzzy analytic hierarchy process (AHP) to ranking the supplier selection criteria and also use the fuzzy DEMATEL method to find the intensity of influence of supplier selection criteria. This research designed two questionnaires. The first questionnaire was for fuzzy AHP and second questionnaire was for fuzzy DEMATEL. Questionnaires sent to ten professional experts in different departments of automobile industry in Iran. From the fuzzy AHP results, we can understand the first two important dimensions for the evaluation of Supplier selection criteria are Quality and price. Moreover, the less important dimension is Lead-time. From the fuzzy DEMATEL results, we can understand the Willingness and Attitude is the most influence and the strongest connection to other criteria.
I. INTRODUCTION
HE success or failure of supply chain management depends upon a suitable SCM system and appropriate suppliers. Many firms apply collaborative commerce by establishing strategic partnerships with suppliers, and involve them in the early stages of product research and development (Araz & Ozkarahan, 2007) . Experts agree that supplier selection is one of the most important functions of a purchasing department, helping businesses save material cost and increase competitive advantage (Saen, 2007) .A supply chain is one of the most integral parts of new business management in the design of DEMATEL has been widely used to extract a problem structure of a complex problematique (Fontela and Gabus, 1974; Tamura, 1986) . By using DEMATEL we could quantitatively extract interrelationship among multiple factors contained in the problematique. In this case not only the direct influences but also the indirect influences among multiple factors are taken into account. Furthermore, we could find the dispatching factors that will rather affect the other factors, the receiving factors that will be rather affected by the other factors, the central factors that the intensity of sum of dispatching and receiving influences is big, and so forth. DEMATEL is an extended method for building and analyzing a structural model for analyzing the influence relation among complex criteria. The remainder of this paper is organized as follows: Section 2 discusses the Background literature. Supplier selection criteria are presented in Section 3. Section 4 describes the methodologies of fuzzy AHP. Section 5 describes the methodologies of fuzzy DEMATEL. Section 6 outlines an empirical study to show the process of fuzzy AHP and fuzzy DEMATEL methods to determine the importance and influence of selection criteria of supplier. Section 7 carries our conclusions and suggestions.
II. SUPPLIER SELECTION CRITERIA
Based on the previous literatures, we focus on twelve Criteria of supplier selection. The criteria used in relevant literatures are listed in Table 1 . 
Fuzzy AHP questionnaire design
This study uses 12 evaluation criteria and symbols as follows: (1) Price, (2) Rejection rate, (3) Up to Date, (4) Technical Capability, (5) Willingness and Attitude, (6) Quality, (7) Delivery, (8) Reputation, (9) Lead-time, (10) Production capability, (11) Reaction to demand change, and (12) Service.
The fuzzy AHP method is also used to Ranking of criterion in supplier selection. This research designed two questionnaires. The first questionnaire was for fuzzy AHP and second questionnaire was for fuzzy DEMATEL. Questionnaire for fuzzy AHP composed of two parts; the first part outlines each criteria definition for easy understanding and response. The second part is a pairwise comparison to evaluate the importance of each criterion using Scale of fuzzy number that displayed in table 2.
The calculation process of fuzzy AHP method
This study uses an expert interview method. The objects were professional experts working in purchasing departments of automobile industries in Iran (10 experts). The evaluation criteria symbols in this study are as follows: Price (A1), Rejection rate (A2), Up to Date (A3), Technical Capability (A4), Willingness and Attitude (A5), Quality (A6), Delivery (A7), Reputation (A8), Lead-time (A9), Production capability (A10), Reaction to demand change (A11) and Service (A12). Data collected from the experts was analyzed with the fuzzy AHP method. The steps were conducted as the following. We adopt fuzzy AHP method to evaluate the weights of different dimensions for the supplier selection criteria. Table 2 shows the relative weight of twelve dimensions of the evaluation of Supplier selection criteria, which obtained by FAHP method: 
Analyzing the evaluation criteria of significance
This study integrates ten questionnaires from expert interviews to find out the evaluation criteria of significant, and then calculates the Weights of dimensions as shown in Table  3 
Fuzzy DEMATEL questionnaire design
The second questionnaire designed for fuzzy DEMATEL. This questionnaire designed for pairwise comparison to evaluate the influence of each score, where scores of 0, 1, 2, 3 and 4 represent: (no influence), (very low influence), (low influence), (high influence), and (very high influence), respectively.
Application of the DEMATEL Process
This study uses an expert interview method. The objects were professional experts in different departments of automobile industry in Iran (10 experts). The evaluation criteria symbols in this study are as follows: Price (A 1 ), Rejection rate (A 2 ), Up to Date (A 3 ), Technical Capability (A 4 ), Willingness and Attitude (A 5 ), Quality (A 6 ), Delivery (A 7 ), Reputation (A 8 ), Lead-time (A 9 ), Production capability (A 10 ), Reaction to demand change (A 11 ) and Service (A 12 ). Data collected from the experts was analyzed with the fuzzy DEMATEL method. We obtain the degree of the influence for each Supplier selection criteria (Table 3) . 
Analyzing the degree of central role and relation
The degree of central role (D x ‫+‬ R x ‫‬ ( in DEMATEL represents the strength of influences both dispatched and received. On the other hand, if (D x -R x ) is positive, then the evaluation criterion x dispatches the influence to other evaluation criteria more than it receives. If (D x -R x ) is negative, the evaluation criterion x receives the influence from other evaluation criteria more than it dispatched. The (D x -R x ) values are reported in Table 3 .
Causal diagram
The graphical representation (the prominence-causal diagram) and digraphical relationships are now constructed. This step will allow a clearer visualization of the structure and relationships amongst the supplier selection criteria. One of the first activities of this sub-step is to plot the various supplier selection criteria on a two-axes the prominence horizontal axis (R+D) and the net cause/effect vertical axis (R-D). We do this to help us observe general patterns and relationships amongst all the programs simultaneously and in pairs. For example, we see that A 9 have very little influence/effect on the other programs, and is more of an effect or influenced by others.
The development of the digraphs in Figure 2 shows the interrelationships amongst each of the individual supplier selection criteria. We can also observe general clusters into cause and effect groups. Generally the supplier selection criteria that are part of the effect cluster include A4, A2, A7, A9, A8, A6 and A1; the cause cluster includes A5, A3, A11, A12 and A10.The causal relationships among supplier selection criteria can be depicted as the causal diagram (Fig.  1) .this figure is shown that Willingness and Attitude is the most influence and the strongest connection to other criteria.
IV. CONCLUSION AND FUTURE STUDY
Supplier selection decisions have long become an important component of production and logistics management. As purchases from outside suppliers may constitute a large proportion of a product's costs, suppliers should be carefully compared with each other to determine their relative strengths and weaknesses. Most supplier selection decisions are made today in increasingly complex environments where the theory of fuzzy decision making can be of significant use. In many of such decision-making settings the theory of fuzzy decisionmaking can be of use. Fuzzy group decision-making can overcome this difficulty. This study uses the fuzzy AHP and fuzzy DEMATEL methods to analyze and forecast supplier selection criteria. The results of this study can hopefully help enterprises precisely forecast which suppliers are suitable by focusing on crucial factors found in this study. From the fuzzy AHP results, we can understand that most important dimension for the Supplier selection criteria is Quality. Moreover, the less important dimension is Lead-time. Therefore, managers should to select of their supplier the pay special attention to products quality of suppliers. From the fuzzy DEMATEL results, we can understand the Willingness and Attitude is the most influence and the strongest connection to other criteria. According to DEMATEL analysis results, Willingness and Attitude could directly or indirectly influence many other characteristics such as Up to Date, Reaction to demand change, Service, Production capability, Technical Capability, Rejection rate , Delivery, Lead-time, Reputation, Quality and Price. One major limitation is the evaluation effort required with these techniques. For this study evaluators to each method had to each complete over 132 comparisons. Fatigue is easily a possibility which may cause some reliability problems. The fuzzy DEMATEL method of this paper could be used for other problems in other industry. There are other multiple attribute decision-making methods such as ELECTRE, TOPSIS and VIKOUR, which could be applied for ranking the supplier selection criteria.
Further research may be the application of these methods to the supplier selection problem and the comparison of the results. Finally, adding more alternative suppliers which encompass both domestic and international suppliers may serve another avenue for future research, though it may increase computational difficulties.
In a decision-making process, the use of linguistic variables in decision problems is highly beneficial when performance values cannot be expressed by means of crisp values. In this paper, we present AHP and DEMATEL as a generalized method to solve supplier selection problem under a fuzzy environment.
